It is sometimes difficult to assess the relevance of tumors that occur in treated animals in short-term studies. This report is intended to establish a general profile of tumor occurrence in young control CD-1 mice and Sprague-Dawley rats. Data from 20 rat and 20 mouse carcinogenicity studies conducted between 1990 and 2002 at Huntingdon Life Sciences, UK, were collected and evaluated. The route of administration was either dietary or oral gavage, and the analysis was confined to sporadic deaths (decedents) in control groups occurring during the first 50 weeks of study. In addition, tumor occurrence between 50-80 weeks were compared. In mice, the most common tumor was lymphoma, followed by bronchiolo-alveolar adenoma. In rats, the most common tumor was adenoma of the pituitary gland, followed by mammary fibroadenoma, and adenocarcinoma. When studies of up to 50 weeks, between 50 and 80 weeks, and at 2-year termination were compared, there was no great difference in tumor occurrence except in male rats, in which the most common tumor up to 50 weeks on study was lymphoma, whereas the most common tumor between 50-80 weeks and at 2 years was pituitary adenoma.
INTRODUCTION
There is an abundance of information on spontaneous tumor incidence in laboratory rodents. Most rodent tumors are age-related and data on their occurrence during the first year are scarce. Factors influencing spontaneous tumor incidence are reviewed by several authors (Everett, 1984; Hardisty, 1985; Gopinath, 1994) . However, most of this is lifetime data (Maita et al., 1988; Ettlin et al., 1994) ; therefore it was considered useful to obtain data on tumor occurrence in animals dying during their first year of life, since tumors observed in treated animals prior to completion of a study may pose problems in interpretation. This report is intended to establish a general profile of tumor occurrence in CD-1 mice and SD rats during the first 50 weeks of chronic toxicity/carcinogenicity studies.
MATERIALS AND METHODS Animals
Male and female CD-1 mice and Sprague-Dawley rats, obtained from Charles River (UK) Limited, were maintained as control animals for carcinogenicity studies. At the age of 5-6 weeks, 1 to 4 randomly selected mice or rats were placed in stainless steel wire cages or suspended solid bottomed polycarbonate cages with sawdust or wood-chip bedding. All mouse studies and 11 rat studies used suspended solid bottom cages. The remaining 9 rat studies were carried out using stainless steel wire cages. Animal room temperature and relative humidity controls were generally maintained at 18 to 23 • C and 38%-68%, respectively, for mice, and 19 to 23 • C and 40%-70%, respectively, for rats, with a 12-hour Address correspondence to: Woo-Chan Son, Department of Pathology, Huntingdon Life Sciences, Woolley Road, Alconbury, Huntingdon, Cambridgeshire, PE28 4HS, United Kingdom; e-mail: wcson@ukorg. huntingdon.com light/dark cycle and 15 filtered air changes per hour. All mice and rats had free access to tap water in bottles with sipper tubes and SDS Rat and Mouse No. 1 modified maintenance diet (SDS Special Diets, Witham, UK). Drinking water and diet were routinely subjected to chemical analysis to monitor for contaminants that might influence the studies. Food hoppers and water bottles were changed at daily to twice-weekly intervals. Studies commenced after an acclimatization period of 14 days, during which animal health was monitored by a veterinary officer. All studies were conducted using protocols approved by the Huntingdon Life Sciences animal care and use committee.
Histopathology
Comprehensive necropsy was performed on all decedent animals. Tissues were fixed in 10% neutral buffered formalin (except eyes, which were fixed in Davidson's fluid, and testes and epididymides, which were initially fixed in Bouin's solution and then transferred to 70% industrial methylated spirit). Samples of macroscopically abnormal tissues (including all nodules and tissue masses) were routinely fixed, along with adjacent normal tissues where appropriate. All tissues were embedded in paraffin wax, and sections cut at 4-5 micrometers were stained with hematoxylin and eosin. A comprehensive list of tissues was examined for all decedent animals. After initial examination by a study pathologist, results were peer reviewed by a second pathologist.
Study Design
This report is based on 20 rat and 20 mouse carcinogenicity studies conducted at Huntingdon Life Sciences, UK, during the period 1990-2002. Information was gathered from control groups (a total of 1,453 male and 1,453 female mice and 1,284 male and 1,264 female rats). Control groups varied in size, but at least 50 males and 50 females were present in each study. All deaths occurring within the first 50 weeks 372 SON AND GOPINATH TOXICOLOGIC PATHOLOGY of study were reviewed, and the tumor incidences compared with the incidence of the relevant tumors from decedent animals between 50 and 80 weeks was also collected. The tumor incidence and the day of death in each case were recorded.
RESULTS
Data for tumors of all decedents before week 50, and between 50-80 weeks were collected. The tumor types are presented in Tables 1-4 .
CD-1 Mice
In males, 101 sporadic deaths occurred before week 50, and of these, 29 mice died from tumors and 72 mice from nonneoplastic causes. In the 68 female decedents, 26 deaths were associated with neoplastic and 42 with nonneoplastic causes. There was a wide spectrum of tumor types, with the most common being lymphoma, which was observed between 9 and 50 weeks on study, the incidence increasing progressively with age, without sex predilection. The earliest identified lymphoma was in a male mouse in the 9th week of study. Other tumors, seen in occasional animals dying after week 30, were histiocytic sarcoma, myeloid leukemia, hepatocellular adenoma, bronchiolo-alveolar adenoma and adenocarcinoma, osteosarcoma and mammary adenocarcinoma, and carcinosarcoma. The majority of tumors, including all of the lymphoma, were considered to be fatal (i.e., to have contributed to the death or early sacrifice of the animal). Incidental tumors (found in animals which died or were euthanatized for humane reasons unrelated to any tumor) included 3 bronchiolo-alveolar adenomas, 3 hepatocellular adenomas, a single case of myeloid leukemia, and some skin tumors.
From the time points between 50 and 80 weeks, the most common tumor was again lymphoma in both sexes, followed by bronchiolo-alveolar adenoma and adenocarcinoma, hepatocellular adenoma and adenocarcinoma, histiocytic sarcoma, myeloid leukemia, and fibrosarcoma of the skin.
SD Rats
In the 48 male decedents, 17 deaths were associated with neoplasms and 31 rats died from other causes, while in the 43 female decedents, 34 deaths were associated with neoplasia and 9 rats died from nonneoplastic causes. The most frequently occurring tumor was adenoma of the pars distalis of the pituitary gland, confined to females, the earliest being seen in the 33rd week on study, and the incidence gradually increasing with age. The mammary gland showed the second highest tumor incidence, with fibroadenomas, mainly in females, and adenocarcinomas, all in Vol. 32, No. 4, 2004 EARLY SPONTANEOUS RODENT TUMORS 373 females. The earliest occurrences of fibroadenoma and adenocarcinoma were at study weeks 42 and 30, respectively, and the incidences of both tumor types slowly increased with age. Several hematopoietic tumors were seen, with lymphoma being the most common, the earliest being seen in the 11th week of study in a female. Other hematopoietic tumors seen in 1 or 2 animals from week 29 onwards were myeloid leukemia and mononuclear cell leukemia. Tumors seen in occasional animals, mainly from week 41 onwards, were oligodendroglioma and astrocytoma of the brain (the earliest oligodendroglioma being seen at study week 25), fibroma, fibrosarcoma, undifferentiated sarcoma of the skin, fibrosarcoma of the tongue, adenocarcinoma of the prostate gland, and squamous cell carcinoma of Zymbal's gland. Again, the majority of tumors were classified as fatal, only a small number of pituitary, skin, and mammary tumors and a single hepatocellular adenoma being considered incidental. In rats dying between 50 and 80 weeks, pituitary adenomas were the most common tumor in both sexes, with mammary fibroadenoma in females the next most frequent.
DISCUSSION
Variation of the incidences of tumor types within the same strain and sex and within the same laboratory occurs with the progression of time (Gopinath, 1994) . However, as reported by Rao et al. (1990a Rao et al. ( , 1990b in addition to tumor prevalences showing time trends, interlaboratory variability is an important factor. Gopinath (1994) indicated that, for a large pool of background control data, when sources of variation are strictly controlled, especially within the context of a single laboratory conducting several studies per year, changes in the incidence rates of tumors over time may be minimized. In this laboratory, most of the variable factors (source of animal supply, laboratory methods, husbandry, and feed) are strictly controlled and standardized. A review of the historical control data for carcinogenicity studies generated over the time interval used in this report has shown little variability
